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SPECIFICATION 
PhanrnacQirtficol) eofinposWeira 

3 This invention relstea to the preparation of formulations comprising a Wo.ogica.ly ective substance or 
substance which le converted thereinto w wro. oct(voouboiBn ee of aubstenca which is 

The wettability end dissolution propert.es of o Woloflieany. ****** ■» WoavallaWtltv. In many caeaa 
converted thereinto In vhro such as a ^^^^^lo^2Z^^ 
v^ac^dnigsocpr,*^ 

, 0 dilution char^a^. ^^^^y^S^ onough. Therefore much effort has been 
overcome theeo problems, very rrequemivpre^ Considerable attention have 

devoted to develop new formulations o '^^^^6^"^^^" *<« °< "Inclusion 
recently gained two new research ^^^^7^ <" tha carrier, usually e 
compounds". In former a PP™^*° dru « £5^£XK^1. J3. In the latter the drug or 

h« ^SSSH KSSSduiSSf tha present Invention In which o biologically ective substance or 

retnoerature of the substance mixtures of substances and said polymers. Speclftaalh/. we drug or 
pro-dS^eeTh^ 

?n?ractertetica In aqueous media) to Its In vivo absorption, heating e mixture of ft and ?*» 0 » able 

wSertaTu Se poh/mer Improves these characteristics and consequently can bring about en enhanced ^ 

25 b '™rfaSoono or both the following erfectabrouglK about by the headng process: 

Vlnc^a of lability of the drug or prodrug as consequence of the very large dispersion of It In/on the 
nffltv^ifcofthahiphlvhvdroph^ 

TScre^TubZwused by a complete or partial transition of the original crystalline nstwort of the 
30 drug !£?3£too higher energy (lower melting polntl structure end/or to e completely or part.e..y 30 

8 TadSonr!hQ above specified edventages. the drug or pro-drug loaded on the aforementioned 
Dolvmars may also precsnt other Improved chemlco-phyalcal or technological properties^ 
Srdlngly. the present irrvendon provides a process for loading a water-swellebto w^neoluble 

35 po^wTeSologlcelly active substance orsubstancs which la ^^^^LlZllt ™ 

36 process comprises (I) preparing a mixture of a aald substance with a ™**^" abl °™™^* b * rflh - 
Doivmer which la stable under the heating to which the mixture Is eubjected ,n atep (..) ,n a weight rairooftha 
SdTubTnci: pZner of from 1 :0.1 to 1 :100 and (III) heating said mixture up to the melting temperature of 

M ^^reflSnvGrrtlon eloo provldee a weter-ewellable, water-ineoluWe polymer which has been loaded 40 
40 W fth I EwX^««^ub8«nce oreubetenoe which la converted thereinto in vivo in s weight ratio of the 
said substance: polymer of from 1:0.1 to 1:100 by the proeeoo of the Invention. 

rebWog^lh/ac^esub^r^ or substance whicf, 
pro^rul TSrconvenienca hereinafter drugs end pro^Jruga will be referred to collectlvelv se "drugs' .with 
,« reference to which the preoent Invention will be described byway of example below. . 45 
The basic odverrteges of the drug polymer oystems obtained according to the present invention are. 

rrrTarteblolncroaeeof the dmg wattab(lity.duatoito.hlehhvdrophlHcrly end swelling capacity In water. 

of the hydrophlllcowelteblQ. water-Insoluble pOlvmerB. _.„..„ 
2. Rapid swelling and disintegration In water of the oycsem end Immediate dlaperelon of the drug. Some oJ 
BO the hydrophlllc. swelloble. water-insoluble polymers which may be used In the present process ara In fact 50 
already used end marketed eo dlslntegronts for oral solid dosage forma. 

3 Avoidance of the viscous layer around the drug which can be related with the use of weter-ooluble 
polymers and which can hinder the drug diffusion and alow down the dissolution P^csss. 
In addWon. loading of drugs ln/on eweltable wetor-lnsolubte polymere by the coheatlng technique 
« present* advantages) over the loading method baaed on swelling of the polymer in an 53 
containing the drug (B.C Uppold et al.. D.O.S.. 2.634.004). The basic edvantegeo of the coheetmg technique 

over mo swelling method or®: . . . 

1. The ovoidonoo of all the problemo of toxicity end Inflammability related to the use ofaolvento. 

2. The pooslbllfty of loodlng lerger quantity of drug on/lnthe ewelleble polymer: In feet the maximum 

M amount^dregwhlchconbe^ 60 
and the oolubilfty of the drug In thet solvent. . . „„t,;i : ^ 

3. At low dren^wellsblo polymer ratio, better dtasolutlon and consequently also better bloaval eb.l.ty can 
be echleved by the hooted mixture compared to the solvent loaded mixture, as the heating technique can 

lead about higher degree of amoiphljadon. , ^ „ 

05 This InvenUon lo concerned wfth the heating up to the melting temperature of the drug of a mixture of an a 
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.c^drugandenywataMn^^ 

s TcmeaHnta*^ 
c) crosslink dojrtren <stc 

molecules. ms!n |[nted PVP achieves maximum swellinQ In less then five minutes). 

dissolution procsao. ©.g. by building up a vieww J . ^ e absorption eto. 

fln"lyd..p^auc*enelo^ 

4. No degradation or melting up to the metong .^^^^ meono. for Gaemple. that crosslink PVP. 
tethormalyotobleunderthotoeongto^ 20 

20 whU*, in a controlled ^^^^"l P ~^ on ^^ ar y. crosslinted deatron (caramelteatlon 

28 ^.^eoftbodn^^^^ 

thoae with flood thermal ^'^■^^J? ^^SSmMM * a ^ r 

thermoregulotedMflh v^ 1 " 0 * 6 ? WatorlantSt^ point of tho drug. Alternatively tho 

mixture and temperature raised to a va lue jW™^?^***,,. gvaporator; after evacuation, o » 

30 mbrture of tna drug »""*^£5^ fl JTplocod in on oil both at a 

flow of nitrogen Jo eB teb«ohod oyor tho *"""*^"2J^ heating apparatus (hot pleto. muffle, tubs 
temperature higher than the melting point of *Sc2rt!£t ™* ^ d «"* a «* In 

oven ate.) can * ^£S3X£ aS^meWng of tho drug. 
8nv case tho t*™ pasture rmr* J^^^^SE o^Slorph Jtion of the drug ta 3 

33 The drug-polymer mixture Is °° '^, a ^„ n ^° ^ 0 ^^~ ,„ feet me abserrca In me thermogram 
achieved, which con be*«^^ 

ot the peak reletlvo to the solldfllqufd tronartJon of the •ajJJJJJ « ran te cl80 ^pped anytime 

amorphous (enthalpy of melting equal to zemj J ^"^Xn^f *e meWng enthalpy) oufflclantto 
a degree (0-100%) of ^ h ^ on J^ ea ^^ con bo stopped any time 

«, aenalblyincreaaothedlseoluUoi^ 

weight ratio endtlm® of Resting ca "J^JS!^ and time will bo given lator. 

Example* of drug: 2SIEE5S. SEtotnJubto polymer can then be forced 
50 The resulting "^^^S^SSitSand wteSuentty mixed In any mining device to warrant 

$5 heated in an oil berth at 21 8"C for 45 minutes, under nitrogen flow. Tho resurang m»r v™» 
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B This Invention relates to tho preparation of mrmulsliona comprising a biologically active substance or 
substance which Is converted thorelnto in vivo. 

^SSfcy and dilution properdeo of a biologically active oubstance or 8 "^^£L1* 
conva^thai) //> vfvo such ao a drug or pro-drug greatly Influence to bloavallabHIty. In numy coses 
Srl S^Tr pro^rugs. for eaomplo. present • poor absorption profile duo to thdr unfavourable 
m dteotS^n charectoristica. Reduction of their psrticls oke and oddWon of wetf ngBgertto. ™d«* appliedto 
10 oS^To tr^aTobtarnD. vary fraquantiy prova to not effect eno^h. Therefore much effort has bean 

So^toSlop^ 
recCy fl eSZ nav, research line, based on tho preparation of "solid disperafono" and * "^fusion 
^nWun^nXformar approach thadru 0 or P r^ 
, s wtf^Utublepolyrr.eMS.nt^ 16 
pTdrug forma molecular complex with watar-eoluble cyclodeKtrme |J. Szejtll "CyelodeKtnno and their 
induslon compounds". AtademlaVledo. Budapest 1982). 
AremaZ^ 

be a sVechleved by the procedure of the present Invention In which a biologically active outetence or 
,n SrX^converted thereinto In vivo Is loaded In/on awellabte, wetoMnsolublo polymoroby heating up to ^ 
20 iheTiTmperatur^ of the cubstanoe nurture, of cubctancss B nd aald polymers. Spcomc*!*. Iff a drug or 
pr^Q heTphyalco^ernlca. chemcteristta which ere unfavooreble (po^ w«tebHrty = dlaeo.ution 
chSristics Inaqueouo media) to Ite m vivo absorption, hasting a mhrture of It and o ewellable 
we^SSo polymer .mproveo these ehamctertetlce and consequently can bring about an enhanced 

or bioavailability. ^ 

Thlalo due to one or both the following effects brought about by the heaung process: 

1. Increase of wettability of the drug or pro-drug as consequence of the very large dleperslon of It In/on tho 
netwfor&ofthohlohlyhydrophyllc and awQllabl® polymer. 

30 drug or pro-drug to a higher energy (lower melting point) structure and/or to o completely or partially £0 

""in addfttwrttoSio above opecWJed advantages, the drug or pro-drug toeded on the aforementioned 
polymers may elco present other Improved chemlco^Jhyoicel or technological proporueo. 
Accordingly, the present Invention provides a process for loedlng a water-swelleble wotoHnsoluble 
3K polymer with a blrjleglcalrye^eeubstence^ S3 
oroceao comprises (1) preparing emlrtureof a said substance with a water-awellablowateMrraoluble 
polymer which is stable under the heating to which tho mixture to subjected in step (II) in a weight ratio of the 
said substance: polymer of from 1 :0.1 to 1 : 1 00 and (ill) heating said mtature up to the melting temperature of 

cn The present invention also provide a water-awollable. wator«nsoluble polymer which has been loaded « 
with a blologtolry Qctrvo substance or substance which ia cavorted thereinto In vrvo in a weight ratio of tho 
saidsubatenrapolymw u t ^ ul . 

Tho biologically active substance or substance which is converted thereinto m vivo la preferably a drugor 
prodrug, for convenience hereinafter drugs and pro-drugs will be referred to collectively as "drugs", wrth 
reference to which the present Invention will be described by way of example below. c& 

The basic advantages of the drug polymer systems obtained occordlng to the present Invention are: 

1. Romartatoo Increaas of the drug wettability duo tptfie high hydrophlllclty and swelling capacity In water 

ofthehydrophnic # owsllaWe.wGteHnaoluble^ 

2. Rapid swelling and disintegration In water of the system end immediate dispersion of the drug. Some of 

50 the hvdrophtllc, owellable, water-insoluble polymero which may be used in tho present proceeo are In fact 53 
already used and marketed as disinle^ranto for oral solid dosege forme. 

3. Avoidance of the viscous layer around the drug which can be related with the use of waiorooiubie 
polymero and which con hinder tho drug diffusion end alow down tho dlooolution procssoa. 

In addition, loading of drugs In/on swellable water-insoluble porymera by tho coheoting technique 
ce orecanto advantages over tho loading method baaad on swelling of the porymer In an organic solvent 55 
containing the drug (B.C Llppold et el., D.O.S.. 2,834,004). The basic advantages of the cohering technique 
over tho swelling method ere: . , 

1 The avoidant of all the problems of toxicity and Inftommabllrty related to the use of solvents. 

2 Tha poscibilitv of loading larger quantities of drug on/in the ewollable porymer; In fact the matnmum 

eo amount of drug which can be loaded by the solvent swelling rrvsffhod Is limited both by the swelling volumo eo 
and tho solubility of the dnig In that solvent 

X At low drugfewellaWe polymer ratio, better dissolution and consequent^ also better bioavailability can 
bo achieved by the heated mtature compared to the solvent toeded mtature, as tho heating technique can 
lead about higher degree of amorphlsBtlon. . nrt 

eg This invention Is concerned with the heating up to the melting temperature of the drug of e mixture of an 33 
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actfva drug end eny wtKer-inaolub.s, hydrophytic. ^labls porymsr (or combination of «» or more 

6 ^croaslinted .odium cart^athylcellutoee (National Formula XV. Supplement 3, page 386); > 
c) croasHnked dantron otic. 

molecutaa. *ro«o»inftf*3 PVP Bchiovea meKimum swelling In teso than five minutes). 

28 of the drug and aw rftheev^labtolnaolubta polymere eforemontio.ttd fdhown emong 

nowofnltreo^leeetobl^o^ 

druo employed. the condition to ba treated and the age and condition of tha Potto"*- . 
«, Sl7oSnon!.mltJn fl sample* llluatrete method* of matdng the preparation* of the present Invention. 

^.TCm 0? cretin. m^ylbVdroKyprogo^rono o^t* ^^-^^rr^— '7 
mteed with o ISSo m«««ng epperatue. oubocquentlv placed In ^^"SSSS 
66 heated in en oil bath et 21«TC for 45 mlnutea. under nitrogen flow. The resulting MAP / eroasHnted 
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0 3 ^ of crystalline Indomethadn and 0.9 gram of crosslinks* sodium carboxymetWcelluloaejwere 
Jx* wTh I 25. mUng epperatue, subsequent* p.ecedln the glees flask of i^mQ^ 
nested In an oil bath at 17FC. for 45 minutes, under nitrogen flow. The resulting 'ndomethac '^*»» nted 
sodium cerboxymethylcellulose system was then aleved to 260 pm and mixed with a suitable mixing 
apparatus. This powdered system could then be Incorporated In any desired solid dosage form. 

BO Differential scanning ca/orimotrv data ...„., ._ 

The D.S.C. (TA 3000. Mettferl data relative to the preparabon by heating containing MAP descried In 
example 1. are presented In Table 1 : after 46 minutes of heating at 218X the mixture MAP : croasllnked PVP 
1 :6 w/w presents a complete emorphiiatlon (no residual erystalllnrty) of MAP. .., uw . 
As shown In Table 2. both with a mixture 1:1 w/w Indoprofen : PVP crossllnked and e mixture i .3 w/w. 
65 after 30 minutes at 225*C or at 220*C a complete emorphizatlon Is achieved. 



16 



system was then sieved to 280 pre and mixed with a suitable mixing apparatus. This powdered system could 
then be incorporated in any desired solid dosage form. 

B "Tn'vL of crystalline indoprohm and 0.46 gram of crossllnked PVP ^™ « ^ m ^ B 

JclrJZ aubaeouenilv pleesd In the glsssflssk of a rotsting evaporator and heated in an oil bath at 226 c 
apparatus. ""^ESSIm ^ mdoprofen/ crossllnked PVP system was then sieved to 260 pm 

desl red solid dosage f orm . 1 Q 

10 

*o 7mm of crystal!,™ indoprofen and(U6gram of crossllnked PVP ware mlxe^with ••^'JMjW 
azt> gram ^ crv»»» * rotating evaporator and heated In an oil bath at 22(fC 

16 SmSw^-«r»We mixing apparatus. This powdered system could then be Incorporeted In eny 
desired solid dosage form. 

& Semofcrys«..^ 

„„ -ubMauentrvDlBCod In ths glass flask of s rotsting evaporator and heated in an oil bath at 236"C. 

20 t^lSJ^^Zo^OW. The rasuhlng gneeofuMn/croeallnked PVP system wee then e.eved tt, 

^rnd^ird w^ S^itab,, mWn g apparatus. This powdered system could then be incorporated In 

any desired solid dosage form. 

25 ^gramofcry^.l.negrlaecm.rv. 

apparatus, subsequently pieced in the glass flaskof a rotating ™P™^™ d *^' n °" ^,*2!o 
STrrTutoa. under nitrogen flow. The resulting g H«eofuMo*r^ inked PVP syjrtem was mended to 
260^and mbced with a suitable mixing apparatus. Thla powdered system could then be Incorporated In 

30 any desired solid dosage form. 

"tTSrem of cryrtelllne griseofuMn and 0.6 gram of crossllnked PVP wore ^'^«!;"^^^ 
oll heln,iAi7ttv Dlacad In the alas* flask of a rotating evaporator and heated in an oil bath at Z3tr\.. 
3. r^S«Si«£ grl.eofuMrVCro-l.nkod PVP system we.Thenei^dto 260 ^ 
38 andmUedwr^ a suitable mixing apparatus. This powdered system could then be Incorporated In any 

desired solid dosage form. 

^remofcry^l^ 40 
apparatus, subsequently pieced In the glass flsek of s rotating evaporator and heated In an oil bath at 175"C, 
R rSnuS. und.r nm^gen flow. The resulting Indomethadrvcross.lnked PVP system wee thsn staved to 
2M iTend mixed with a suitable mixing epparatue. Thla powdered system could then be Incorporated In 
any desired solid dosage form. ^ 

^.TSram of crystalline indomethadn and p.o*am ?f ^SSR ~ 

spparstus/siibseouantlypla^ 

for 45 minutes. under nitrogen flow. The resulting ,no^methiidnV^s.^ked ^f^*^ 
50 260 von and mixed with e suitable mixing apparatus. This powdered system could then be Incorporated In GO 
any desired solid dosage form. 
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InmocaoeofthegrtceofoMnheatedsyetema.^ 
13*35 flrfesoftilvtn : crassllAted PVP mixture (eoda to a -80% reduction of the original hsat^alon and to 
e poreUeH iJhOTng o?ttw molting point to o lowervolue. A complete omorphlzetion lo achieved, both for the 
1 -3 nnd 1 *5 wAtf mbttureQ, Qto 35 minutes of hosting est 236^ 
3 ' le ah^^So 4. M of Indomethacin and oroaellnted PVP, both et 1:3 end 1 :S^^ht 

Sre wS5 crooalintud codium csrboKyrn«hy1calhi.oso, at 1 :5 w/w ratfo, at the M rr«, tima of heotf n 0 , loedo 
about q complete omorp hisatlon. 



10 Solubility (tota 



10 



15 Son^^te^'flSnSa Mllllpore membrane; conoantratlon of MAP In the Altered eJIquet 
5£SmS£Kv ^photometry (SRM CO Pyo UnHwn). at k -ft* nm, after cfllutiatv^, 

vAr flow rets : 1 ml/mln; U.V. detection; k °242nm). after dlludon with ecetonlatie. 

resort InTabte 6. It fo poeoiWo to oboervethot the heated mtature prepared by She^nlqus dotted by 
Jn ori B ,„aSZp concantredono hlgherthan tha pure MAP or the phy^^l^raof MAP and 
^SSSSt^. tl more important lo to observe that the ^^^^Z^^T^ 
pattern thenmeMAP/erosellnted PVP t:6wAtf system prepared by toe cotorrt swelling technique (4 ml of 
26 60.0 ma/ml metrft/lenechloride solution of MAP over 1 9 off croeellntad PVP). 28 

B r e °^ ! ^tSL^SSS.S J ^ heated m.Ktureo d^ l ? ^am^ 2 at* 
m^n!dbyfol^ng the procedure used forth® MAP uyetema and a pM 2.0 buffer solution; tha Indoprofen 

SO concentretlono wore determined by spectrophotometry (k ,=, 2©) ""y* 23 

Aashown In Table 8. both tha Indoprofen/croaoflntoBd PVP 1:1 and 1 :3 w/w heated mhthirea originate, 
Indoprofen concentrations Mgharthan In the case of tha pure drug and of tha physical rntatera of the drug 
and L erooollnted PVP. Furthermore the heated mbttureo original Indoprofen conoairtrotfono sol high G3 
the Indoorofen/crocollntod PVP 1:4wyWayotem prepared by me solvent owelllng method (2.6 ml of 1C0 
, g SrdCw^"mTcte solution of In^Un ovorl g of crossllntad PVP), buj It to Import* to stress 33 
33 ZZZ ^concentrations are obtained at drug : polymer retioa <1:1and1:3 w/wMeworthen the moot 
favourable ratio which could be obtained by the solvent swelling method (1:4 w/w). 

CI Grlceoffulvln/sweltabla polymer heated mhtturee 

The ooJubBhV off the GrfcefoMiVcrcosPnted PVP hasted mtalurca doeortbsd In EKample34, 5 ondS woo a 
measured by the following the procedure uoed for tha MAP systema end a pH7.5 buffer oolutlon; the 
GrfesfeMn conoantrotlona wsro determinod by epectrophotomotry (X= 283 nm). 

As shown In Table 7, the GrfeeofluMn/croaollntosd PVP hooted mtatureo originate drug eanoarwattono vary 
much Wgherthan the pure Grlaooffulvln orthe phycteel mtatora of GrieeoffuMn and crofcQJIn&cd PVP. 
Furthermore, also the drug conoawtratlona originated by the eyatem prepared by the oolvwtt o^llnQ 43 
technique (& ml of 83.3 mg/ml dlmethyWormamldo solution of Griaeofutvln over 1 gram off crooolinfeed PVP) 
are very much lower than the concantrettone originated by the heated mixtures. 

Dl Indomsshodn/oweJIoblo polymer heated mbturea 

The oolublKty of the IndorrwthBdn/croaellntasd PVP heated mbttureo deecrlbed In Ewomplao 7. 8 and 8 woo E9 
measured by following the procedure uaed for the MAP oyatemo and a p« 8.8 buffer eolation; the 
Indomethadnconcentratlone were determined by apettrephotometry (X - 317 nm). 

Ae ohown In Table 8, the Indomethadn eoncantretlonsj originated at shorter bmea by tha heated mtatureo, 
both containing erosaUnted PVP and croaallntod Sodium Corbojtvrnethylcellulooe, are Wgherthan tho 
55 conoantratlons given by the pure drug and tho physical mlwure dreoAatiealintod ^.^e^ore. EB 
Indomelhscln concsntrltl^a originated by tha heated mbmirea ^ ea high oa thona ^J^^^^ 
swelllnn technique (4 ml of 50,0 mgM»l acetone oolutkwi of Indomcshedn over 1 gram of crooollnlted Wl. 
but theeo coneantrotlona are aloo obtained et drug : porymor ratloo (1:3) lower than the most fevouroble ratio 
which could be obtained by the solvent swelling method (1:6«>Aw). 
so On the bcoto of tho pravlouory ahavm colubllley data. It la poaolbiQ to concludo that tha drue/owolla Wo K3 
water Inaolubte polymer oyatemo prepared by the heating tEohnlquo daccribed by thfa Invention P<»2320 the 
property to moroaao the coluWIfeetlon charcwtortotlco off the druga. In fact oolublKty veluso not only higher 
than thoca obtained by tho corresponding polymer/drug physical mbttureo can be eshlofcd but elco higher 
than thosa originated by drug/owelloble wotsr-lneoluble polymer oyeaema prepered by the solvent owelllng 
Sg technique. Anyway, ft was evfdentlated that also whan the eyatemo prepared by the hearting technique E3 
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Setter! 'were achieved at more favourable drug : polymer ratio. I.e. us.ng leaa polymer. 

TABLE 1 

Differentia. Scanning Ce.orimetry Data of Metfcylhydroxypn^eron. acetate (MAP) /Stable Polymer 
Heated Mixture. 



10 



15 



20 



System 



Pure crystalline MAP 

MAP/croealinked PVP 
V.SwftrV (heating method, 
45mlnat21TC) 
Example 1 



Matting 

Point 

°C 



Meet of 
Fusion 
Jig 



205-206 88.0 



% Residual of 
Original Heat 
of Fusion 

100 

0 



TABLE 2 



26 



Differential Scanning Calorimetry Data of IndoprofertfSwellable Polymer Heated Mixture* 
System 



Malting 
Point 
°C 



Heat of 

Fusion 
Jig 



% Residual of 
OrlginelHeet 
of Fusion 



212-216 



30 



35 



134.6 
0 



100.00 
0 



Pure crystalline Indoprofen 

Indoprofen/croeellnked PVP 
1:1 w/w (heating method 
30min at220°C) 
Example 3 

Indoprofen/croaallnked PVP 0 0 

1 :3wArV (heating method 
30 mln at 225°C) 
Example 2 

TABLE 3 

Differential Scanning Calorimetry Data of GrlseofulvlrVSwellable Polymer Heated Mixture*. 



50 



60' 



65 



System 



Pure crystalline Grlseo- 
fufvln 

Grieeofuh/ln/croeelinlted 
PVP 1 :3w/w (heating method, 
20 mln at236°C] 
Example 4 

Grlseofurvfn/croaflllnked 
PVP 1 ;3w*v (heating method. 
45mJnat235°C) 
Example 6 

GriaeofuMn/croseiinked 
PVP 1:6w/W (heating method, 
45 mln at236°C) 
Example 6 



. Melting 
Point 

218.8 



202-7 



Heat of 
Fusion 
Jig 

11 U 



10.4 



% Residual of 
OriginalHeat 
of Fusion 

100 



8,7 



10 



16 



20 



30 



40 



50 



G6 



60 



69 
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6 



TABLE 4 

Differential Scanning Calori merry Data of lndomethedn/9wellable Polymer Heated Mixtures. 



System 



Pure crystalline Indome- 
10 thacm 

Indoinethacin/crossllnkad 
PVP 1 :3wAw (heating method, 
45minet175°C) 
15 Example 7 

Indomathadn/crossllnked 
PVP 1 :5w/w (heating method, 
46mln et175T) 
20 Example 8 

Indomethadn/crosallnked 
Sodium CartoxymethylcelliJ- 
looe 1 :3w/w {heating method, 
25 46mlnet175°C} 
Example 9 



Melting 

Point 

•C 

160.2 



160.2 



160.6 



Heat of 
Fusion 
Jig 

110,8 



9.7 



11.3 



% Residual of 
Origin*! Heat 
of Fusion 

100 



8.6 



10.9 



TABLE 5 



30 Solubility Data (mco/ml) of Methylhydorxyprogesterone aoatate (MAPVSwellable Polymer Heated Mixture 
(pH 5.5 phosphate buffer, 37*C) 



Time 



36 



40 



System 

Pure crystalline MAP 

Physical Mixture 1 :3 w/W 
MAP/crosallnked PVP 

MAP/crosallnked PVP 1 :5wAw 
(heating method, 46 min at 
218°C> 
Example 1 

MAPycroediinked PVP 1 :Sw>W 
(solvent swelling method) 



5min 


15 min 


fhr 


6hrs 


<0.04 


032 


0.68 


1.00 


035 


1.18 


1,34 


1.21 


3.83 


8.10 


4.78 


3.28 


1.00 


1.81 


1,89 


2.04 



10 



16 



20 



26 



30 



36 



40 
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TABLE 6 

Solubility Data (mcg/ml) of Indoproftin^lable Polymer Heated Mixtures (pH 1 .2 buffer aolution, 3rC) 

Time * 
S ^ tom ffm/n ISmin Ihr 3hrs 24hn 

1A 3 0 4.8 10-3 

Purecryrtalllnolndopro- JU 10 



10 

Physical Mixture 1 :3 w/w 
Indoprofen/CTcwsllnkod PVP 

!S lndoprofen/croe8Hnlced PVP 
1 :3 w/w (heating method, 
30 mln at 225^0 
Example 2 

20 lodoprofen/crossllnked PVP 
1:1 w/w (heating method, 
30minat220°C) 
Example3 

25 Indoprofen/croBslinkad PVP 
1 :4 w/W Solvent ©welling 
method) 



&3 8,2 9.6 10.2 11* 
13.9 19.1 19.1 19^ - 1* 



12.9 14.0 17.0 17.0 



30 



TABLE 7 

Solubility Data Imcg/ml) of Grt^eofulvlrVSwell- We Polymer Heated 

77/ne 



20 



193 18.8 15.7 14,8 14.8 25 



9.1 11.0 10.9 11.3 14.9 
18* 193 21.2 23.9 40 

64* 62.8 66.6 66.6 60* 



Pure crystalline Grleeo- 
fuMn 

40 Physical Mixture 1 :3 w/w 
Grleeofutvfn/crofistlnked 
PVP 

Griseofurvln/cronlinked 
45 PVP 1 :3w/w (heating method 
20minat235*C) 
— Example 4 — 

Grt^ofuM^sallnked 8" 10 °- 6 987 ^ M 

50 PVP 1 :3 w/w (heating method 
46 min el 236*C) 
Examples 

Grfeeofufvln/crossllnked 107.1 87* 81.2 80.8 - 

55 PVP 1:6 w/w (heating method 
46 mln at 235D 
Example 6 

Grlaeofulvln/crosellnlced 24.7 24.2 2*0 19.9 19.1 

50 PVP 1 :3 w/W (solvent swel- 
ling method) 
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TABLE 8 

Sol uW [ity Data (mcg/ml) of IndomethadrvSwellaWe Polymer Heated Mixtures (pH 8.8 buffer solution, 37*C) 



10 



15 



20 



30 



Syst&ftt 



Pure crystalline 
Indomethsdn 

Physical Mixture 

Indomelhadn/crossllnksd 

PVP1:5w/w 

Indomethacfn/croesl inked 
PVP 1 :5 w/w (heating method 
46mln8t176*C) 
Examples 

IndomothadrVcroaa linked 
PVP 1 :3wM (heating method 
45 mlnat175°C) 
Example 7 

Indomethadn/crosstinlced 
Sodium Carboxymethylcellu- 
lose 1 :3 w/w (heating 
method, 4S mln at 175°C) 
Example 8 

Indomethadn/croaaltnked 
PVP 1 :B wM (solvent swell- 
ing method) 



77/770 

Smln 16 mln 1hr 3hrs Zdhr* 

230.2 3S8J 482.1 502* 502.0 

184.7 2843 3643 389.6 522.5 
489.1 5154 499.0 502.5 

473.1 484.1 485.3 483.1 

418.8 473.4 481.5 480.1 4843 



10 



18 



20 



25 



30 



464*6 476.6 4754 489.6 486.0 



35 



CLAIMS 

1. A process for loading a water-ewelleble water-Insoluble polymer with a biologically acdve substance 
or substance which Is convened thereinto In vivo, which process comprises (I) preps ring a mixture of a said 

40 substance with a weter-eweflable water-Insoluble polymer which Is stable under the heating to which the 
mixture Is subjected In step (11) In a weight ratio of the said subatanco:polymer of from 1 :0.1 to 1 :100 end (WD 
hsadng said mixture up to the melting temperature of the said substance. 

2. A process according to claim 1 1n which the ssld substance Is a drug or pro-drug. 

3. A process according to dafrn 1 or 2 In which said polymer Is cross-linked polyvinylpyrrolidone or 
46 cross-linked sodium carboxymethYlcelluloos. 

4. A process according to sny one of the preceding claims In which two or more water-ewelleble, 
water-Insoluble polymers are employed In step (1). 

- 6, A water-ewstiable, watoNneoluble porymerwhfch has been loaded with a Wokxjtcelly^ctive 
substance or substance which is converted thereinto In vivo In a weight ratio of the said substance: polymer 
60 of from 1 :0.1 to 1 : 1 00 by a process es delmed In any one of the preceding dalms. 

6. A pharmaceutical composition comprising s water-swells bis. water-Insoluble polymer loaded whh a 
biological ry active substance or substance which is converted thereinto In vfvo which has been prepared by a 
process aa dalmed In any one of dalms 1 to 4 or which la as claimed In dslm 6. 

7. A composition according to dalm 8 further comprising a pharmaceutlcally acceptable exdplent 

56 8. A process for losding a water-swellable, wateHnsoluWe polymer wtth a biological ry ecdve substance 
or substance which Is converted thereinto In vivo, said process being substantially aa hereinbefore described 
In any one of Examples 1 to 9. 

9. A wster-ewellable, water-Insoluble polymer loaded with a biologically active substance or substance 
which Is converted thereinto In vfvo, said loeded polymer being substantially as hereinbefore described In 

60 any one of Examples 1 to 9. 



60 
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